DEFLECTION OF POSITIVE RA YS                23

the glass. The magnetic field was produced by an electro-
magnet whose poles were at N and S : it is necessary to shield
the part of the tube through which the discharge is passing
from the magnetic field ; if this were not done the discharge
would be so much affected by the magnet that trustworthy
observations would be impossible ; the tube was shielded by
surrounding it with thick sheets of soft iron. The electro-
static field was produced between two parallel metal plates
which were connected xvith the terminals of a voltaic battery.
When the magnetic and electric fields were acting, the round
spot of phosphorescence due to the positive rays coming
through the hole in the cathode was drawn out into a straight
band. Since the band was straight the velocities of the
different particles producing it would all be the same; the
values of ejni for these particles would, however, all be
different. When the tube was filled with hydrogen, Wien
found that the value of ejm for the most deflected portion was
7545 ; the value of e\m for a charged atom of hydrogen in the
electrolysis of water is 10,000. In his first set of experiments
Wien found that on filling the tube with oxygen the value of
e/mfor the most deflectible rays was 9800 in one experiment;
in later experiments, after very pure oxygen had flowed
through the tube fqr a long time, he found on first passing the
discharge through the tube very much smaller values of ejm
than for hydrogen, but the higher values reappeared after the
discharge had passed for a short time.

The deflections of these rays by the electric and magnetic
fields show that they are positively charged particles, the
values of e\m obtained for these particles show also that they
are very much more massive than the particles in the cathode
rays for which efm = 17 x io7. The displaced particles in
this experiment were spread out into a continuous straight
band, indicating, according to the theory of the effect of